September 18, 2016. Enrollment periods covered the 5 years before through 2 years after the recommendation for routine use of PCV13 and PPSV23 in series for adults aged ≥65 years (1) . The number of beneficiaries per annual enrollment period ranged from 23.7 million to 25.0 million during these years. Beneficiaries were considered to be vaccinated with either PPSV23 or PCV13 or both if a claim for vaccination was submitted at any time during a beneficiary's history of enrollment in Medicare Parts A and B since reaching age 65 years and before the end of the enrollment period of interest. However, claims are only available in the CMS database beginning January 1, 1999. PCV13 and PPSV23 were identified by current procedural technology codes 90670 and 90732, respectively. Claims submitted from any hospital or outpatient setting (including pharmacies) were included. Claims submitted to CMS for at least 1 PCV13 dose (regardless of PPSV23 status), at least 1 PPSV23 dose (regardless of PCV13 status), at least 1 dose each of PCV13 and PPSV23, and at least 1 dose of either vaccine were stratified by age, race/ethnicity, state of residence, and the presence of chronic or immunocompromising medical conditions for which PCV13 or PPSV23 or both are indicated among adults aged <65 years (3) . Race/ethnicity was categorized as Hispanic or Latino, black, white, Asian, American Indian/Alaskan Native, and "other." † Chronic and immunocompromising medical conditions were identified by the presence of International Classification of Diseases, Ninth Revision (ICD-9) and ICD-10 codes listed on any claim submitted to CMS during a beneficiary's history of enrollment in Medicare Parts A and B through the end of the enrollment period of interest. The proportion † Beneficiaries identified as Hispanic or Latino might be of any race. Beneficiaries identified as black, white, Asian, American Indian/Alaskan Native, or other race are non-Hispanic. "Other" includes persons of multiple race. Monthly claims for PCV13 among beneficiaries aged ≥65 years after publication of the September 2014 recommendation increased from 0.9% in September 2014 to 22.9% in December 2015 ( Figure 2 ). The steepest monthly increase 
Discussion
PPSV23 has been demonstrated effective in preventing invasive pneumococcal disease (IPD) in adults. However, approximately 20%-25% of IPD cases and 10% of communityacquired pneumonia cases in adults aged ≥65 years are caused by serotypes unique to PCV13. Broader protection against pneumococcal disease is expected through use of both PCV13 and PPSV23 in series (1) . In 2014, when ACIP recommended routine use of PCV13 in series with PPSV23 among adults aged ≥65 years, the addition of PCV13 was estimated to prevent 230 cases of IPD and approximately 12,000 cases of communityacquired pneumonia over the lifetime of a single cohort of persons aged 65 years in the United States (1). Two years after the ACIP recommendation for routine use of PCV13 in series with PPSV23 in adults aged ≥65 years, claims for PCV13 rose steadily, to 31.5% in September 2016. However, the expected benefits of PCV13 use in terms of cases of IPD and pneumonia prevented were estimated in a setting of 60% coverage (4). Claims for PPSV23 were also persistently low, despite a longstanding recommendation for PPSV23 use in this population (5) . The steepest increase in PCV13 uptake coincided with the beginning of the 2015-16 influenza season, suggesting that older adults might be receiving pneumococcal vaccination when they go to their providers for influenza vaccination. Implementation of the standards for adult immunization practice (2) could help improve the initiation and completion of the pneumococcal vaccination series among adults aged ≥65 years to reduce the incidence of pneumonia and invasive pneumococcal disease among these persons.
Implementation of PCV13 and PPSV23 vaccination has not been equal across subgroups of adults aged ≥65 years. White beneficiaries were more likely to have claims for either type of vaccine than were beneficiaries of other racial/ethnic groups, especially Hispanics and blacks. Differences in coverage with pneumococcal vaccine, as well as other vaccines, among older adults by race/ethnicity are well documented, and might be attributable to differences in attitudes toward vaccination and concerns about vaccination safety, in provider recommendation for vaccination, and in quality of care received by different racial/ethnic groups (6,7). Although PPSV23 and PCV13 are now routinely recommended for all adults aged ≥65 years, beneficiaries aged ≥65 years with chronic or immunocompromising medical conditions were more likely to have been vaccinated with both vaccines than were beneficiaries without such conditions. This higher percentage might be attributable to several factors: beneficiaries with chronic Summary What is already known about this topic?
On September 19, 2014, CDC published a recommendation of the Advisory Committee on Immunization Practices (ACIP) for routine use of 13-valent pneumococcal conjugate vaccine (PCV13) among adults aged ≥65 years, to be used in series with 23-valent pneumococcal polysaccharide vaccine (PPSV23). ACIP will reevaluate the recommendation for routine use of PCV13 in adults aged ≥65 years in 2018 and revise as needed.
What is added by this report? Among Medicare beneficiaries (Parts A and B) aged ≥65 years, 43.2% had received ≥1 dose of PPSV23, 31.5% had received ≥1 dose of PCV13, and 18.3% had received both PCV13 and PPSV23 by September 18, 2016. Receipt of either type of pneumococcal vaccine was highest among beneficiaries who were older, white, or with chronic and immunocompromising medical conditions. Claims for PPSV23 vaccination were persistently low despite long-standing recommendations for its use among adults aged >65 years.
What are the implications for public health practice?
Initiation and completion of the pneumococcal vaccination series among adults aged ≥65 years can be improved by implementation of the standards for adult immunization practice. Estimates of vaccination with PCV13 and PPSV23 in adults aged ≥65 years are important factors in the consideration of the revision of the recommendation for routine use of PCV13.
or immunocompromising medical conditions having more frequent provider contacts, and thus more opportunities for vaccination; providers being more aware of vaccination needs for persons with complicated medical conditions; and patients with chronic or immunocompromising conditions being more aware of the need for pneumococcal vaccination. Vaccination with both types of pneumococcal vaccine also varied by state, as has been previously reported for PPSV23 (7) . State variation in vaccination coverage has been attributed to differences in health care delivery infrastructure and vaccination programs, as well as differences in population characteristics between states (7).
The findings in this report are subject to at least five limitations related to the use of Medicare claims data as a proxy for estimating vaccination coverage. First, the percentage of beneficiaries in this study population with claims for pneumococcal vaccination might not be representative of pneumococcal vaccination coverage among all adults aged ≥65 years in the United States. The percentage with claims for any pneumococcal vaccine in this study (56.4%) differs from the 63.5% reported coverage with any pneumococcal vaccine among adults aged ≥65 years from the nationally representative 2015 National Health Interview Survey (8) . Second, exclusion from the current analysis of beneficiaries enrolled in Medicare Part C (Medicare is not billed separately for vaccinations for beneficiaries enrolled in Part C health plans) might have contributed to over-or underrepresentation of vaccinated persons in the study population. In 2016, 33% of Medicare beneficiaries were enrolled in Part C, with enrollment by state ranging from 1% to 58% § (9) . Third, the CMS database does not include claims for vaccinations administered before 1999. Whereas not having information on pneumococcal vaccination claims before 1999 would not affect estimates for PCV13 vaccination, the percentage of persons vaccinated with PPSV23 could be underestimated, particularly among older beneficiaries who reached age 65 years before 1999 and might have been vaccinated with PPSV23 after its licensure for use in the United States in 1983. Fourth, doses administered during hospitalization might not be captured if claims for the hospital stay were bundled. Finally, race/ethnicity of Hispanic beneficiaries and those of races other than white or black could potentially be misclassified because of the change in categorization of race/ethnicity information collected by the Social Security Administration in 1980 (10) .
Despite these limitations, the use of Medicare claims data are an efficient mechanism to monitor the acceptance of PCV13 and PPSV23 among adults aged ≥65 years. The ACIP will reevaluate the recommendation for routine use of PCV13 in adults aged ≥65 years in 2018 and revise as needed (1) . Timely assessment of PCV13 uptake and completion of the pneumococcal vaccination series with PCV13 and PPSV23 are necessary to evaluate prevention of pneumococcal pneumonia and invasive pneumococcal disease by vaccination. To reduce the incidence of pneumococcal disease, providers should ensure that older adults initiate and complete the recommended pneumococcal vaccination series. § Although data are not available regarding differences in vaccination coverage between beneficiaries enrolled in Parts A and B versus Part C, if differences do exist, some of the variation in claims rates by state could be attributable to the large variation in the percentage of beneficiaries enrolled in Part C across states. The national estimate based on beneficiaries enrolled in Parts A and B could be biased even if coverage among Part C beneficiaries was similar, if residents of states with higher coverage are underrepresented because of a higher percentage of enrollment in Part C compared with residents of states with lower vaccination coverage.
